Sexual and gender minorities (SGM) in the United States experience a number of health disparities and unique contributing factors to them. From a research perspective, survey design and implementation challenges, such as lack of inclusion of effective items for assessing SGM status and inadequate sampling methods, remain barriers to studying SGM. The purpose of this commentary is to describe, using the National Adult Tobacco Survey (NATS) survey items and datasets, the primary limitations we encountered when trying to describe SGM tobacco use. Our intent is to demonstrate through use of a national dataset around a specific health disparity, the imperative for researchers to change their data collection strategies and practices around tobacco use and other healthcare priorities. Our team utilized the 2009 NATS dataset as well as the 2012 iteration to highlight significant changes between them regarding demographics, tobacco use, and access to healthcare, in addition to methodological concerns regarding sampling strategies. It is critical that researchers strive to use items for survey research that accurately capture data on marginalized groups. Additionally, careful consideration is warranted regarding strategies to identify members of these populations, changes in item wording, and changes in questions asked over time in an effort to track changes in behavior over time.
Introduction
As the visibility of Lesbian, Gay, Bisexual, and Transgender (LGBT) persons, broadly referred to as sexual and gender minorities (SGM), has increased within the United States, so too does our understanding of the magnitude and impact of health disparities experienced across and within these communities. Studies over the past two decades, in particular, have described such health inequities, including higher risk for disability [1] , cardiovascular disease [2] , and substance abuse [3] , and their associations with SGM stigma and discrimination [4] [5] [6] .
Further, the national edict to improve SGM health issued by the White House in 2010 with response by the Department of Health and Human Services has arguably become one the most impactful initiatives, not only by defining measurable health objectives, but by situating well-being of SGM and their families as connected to the health and well-being of all Americans [7] . Facilitating the development of impactful individual, community, and societal SGM health interventions also necessitates that national SGM samples can be studied and in comparison to heterosexual and cisgender (birth sex and gender identity concordant) counterparts, when appropriate. This requires a consistent means to purposefully assess sexual orientation and gender identity that ideally becomes standard assessment language used by agencies undertaking this type of work. By-andlarge, this has not occurred, especially across national health agencies. To demonstrate assessment and sampling strategy limitations that can impede the investigation of SGM health using national, publically available datasets, we review our research team's recent experiences in working with one on national tobacco use. Although SGM research barriers are well-described by others [8] [9] , tangibly outlining such challenges and possible resolutions around a specific health disparity may provide further clarity and demonstrate the imperative for researchers to change their data collection strategies and practices.
The Case of Tobacco
Tobacco is not only the leading cause of preventable and premature death in the United States [10] but also results in one of the most robust and detrimental health disparities affecting SGM communities [11] . Data from national surveys, such as the National Adult Tobacco Survey (NATS), as well as from city-and state-wide surveys indicate that exposure to secondhand smoke and cigarette smoking and other tobacco products are considerably higher among SGM in general and especially its sub-populations, such as lesbian and bisexual women [10] [12] and HIV-positive SGM individuals [13] .
Even though smoking rates have declined to 17% in 2014 for US [14] adults compared with 43% in 1964, smoking still remains considerably high at 23.9% among SGM [14] . One study found smoking rates as high as 62% among transgender women [15] . Additionally, SGM related stress and trauma, such as anti-gay verbal and physical attacks, same-sex intimate partner violence, and childhood sexual abuse, have each been found to independently increase the 
The National Adult Tobacco Survey (NATS)
Although there is a solid research foundation on SGM tobacco related health disparities, there is still much to flesh out nationally, especially in subgroups for which collecting representative samples of data can be arduous, such as transgender individuals. Aforementioned, our research team recently confronted these issues and others when investigating SGM-related health disparities and tobacco economics using the NATS from 2009-2010 [19] and 2012-2013 [10] . In describing our team's SGM-related data challenges with the NATS, it is crucial to underscore that our struggles are by no means unique to this survey; similar and additional challenges are evident in many national, publicallyavailable health datasets, such as the National Youth Tobacco Survey (NYTS), and the Global Adult Tobacco Survey. In fact, the NATS included items about SGM status in both survey administrations and before many other non-SGM specific national health surveys. Still, as these challenges emerged specifically from our work with the NATS data, we can most clearly illustrate why and how changes in survey content and sampling methodology can be advantageous for clarifying and reducing SGM health disparities.
Challenges to Understanding SGM Health Behaviors and Disparities in NATS
We review four primary ways in which our group confronted difficulties in trying to capture LGBT health disparities through the NATS: 1) categorization of sexual and gender identity, 2) significant changes in survey items between administrations; 3) sampling methodology, and 4) participant response. Suggested alternative approaches, applicable to other national and international datasets, are offered herein.
Categorization of Sexual and Gender Identity
In survey research, determining which identity characteristics to collect such that they function as meaningful constructs to a study's purpose is not a new challenge [20] . Similar issues have arisen around racial and ethnic identity categories [21] , and not unlike race and ethnicity, the language of sexual and gender identity has shifted over time, paralleling society's relationships to these constructs. SGM terminology also has a complicated history tied to perceptions of pathological, criminal, and immoral behavior-a topic beyond the scope of this paper. Even a commonplace term like "homosexual" has been described as too clinical and linked to its history as a mental disorder [22] . Further, there are inherent limits to using SGM terminology across culture given varied understandings of gender and sexuality around the world [23] . In either case, the long-standing awareness of gender identity and biological sex as discrete [24] is not reflected in these strategies nor that transgender is one of many gender identities to which people now ascribe. In the 2009-2010 NATS instruments, it is unclear whether an individual was providing their birth sex or gender identity, making it impossible to determine if someone was a trans man or woman to examine distinct tobacco use and health disparities, such as trans men's risk for gynecologic cancers [25] , which is believed to be increased through tobacco use.
The term LGBT itself also may unintentionally reinforce that these data be collected within the same survey item, a practice we have used and was once thought acceptable and progressive relative to asking nothing about sexual orientation and gender identity. The shorthand of LGBT (and similar acronyms) serves these communities collectively to bring needed societal awareness and visibility; however, the true utility of these labels unravels when trying to understand the unique and sometimes very different health disparities experienced within SGM subpopulations and becomes all but obsolete at the individual level.
Support for better data collection has already begun, such as the American Lung Association (ALA) calling on the Health and Human Services Secretary to incorporate the proposed "Data Standards for Sex" by looking at sex from a social perspective rather than genetic and/or biological. They also stated that the new standard for public health surveys should include items on sexual and gender identity as part of core demographics [26] .
The NATS would benefit from independent questions about birth sex, gender identity, and sexual orientation. We agree with the two-step assigned sex and gender identity protocol developed in 1997 by the Transgender Health Advocacy Coalition [27] and since 2011 has been used by the CDC in their electronic surveillance system.
Step one inquires about current gender identity with the options of 1) male; 2) female; 3) trans male/trans man; 4) trans female/trans women; 5) gender queer/gender nonconforming; 6) different identities (please state).
Step two inquires about sex assigned at birth with the choices of 1) male; 2) female.
In terms of sexual orientation, the Williams Institute [28] has recommended the item developed by the National Center for Health Statistics, which uses the stem "Do you consider yourself to be" with the options of "a) heterosexual or straight; b) gay or lesbian; c) bisexual?" While the Williams Institute recommends not using an "other" category and does not specify providing additional options such as pansexual, these options should be considered [28] . The Williams Institute report was published in 2009 and SGM culture has been transforming rapidly. In our interaction with patients in clinical settings, we find more young adults, in particular, identifying as pansexual. This is especially true for transgender individuals who may find that this better describes their sexual orientation.
Though the evolution of SGM assessment will continue, we believe the above to be a low-burden solution to collection of SGM identity data for un- Similarly, studies specific to SGM individuals may require in-depth data collection about these communities that is impractical in national general population studies.
Significant Changes in Survey Items between Administrations
As access to healthcare increases in the United States, it is imperative to track how individuals utilize these resources over time. This is particularly true for SGM individuals, who are historically underserved. However, with the Affordable Care Act (ACA) passed into law in 2010, as well as increased awareness of SGM health disparities, makes it crucial to assess SGM healthcare in order to provide intervention specific to their needs [5] . LGBT are often collapsed into one to compensate despite the recognized distinct effects of tobacco use on the health within these groups and different concerns regarding psychosocial [31] , sexual [32] , and medical health [1] [33]. Further, smaller samples limit researchers' ability to conduct robust and accurate analyses and develop comprehensive models of behavior. Though a thorough examination of sampling procedures is outside the scope of this particular discussion, we offer some suggestions on how researchers may elect to recruit members of marginalized groups.
Historically, sampling of minority groups has been a challenge, particularly when the goal of the research is to provide a fair representation of the population. Therefore, oversampling strategies that aim to compensate for small sample sizes are often utilized. The simplest oversampling approach [34] [35] is to just increase the sample size. However, due to the costs of such an approach, an alternative is to combine data, either over longer periods of time or across different data sets [36] . Considerations that arise due to these approaches include 1)
consistently changing data-interests, 2) the daunting task of merging multiple datasets, and 3) a lack of standardized measures across studies [36] . Even though the latter may be addressed by developing a standardized approach to measures at least in federally funded surveys, the former two still remain critical barriers to operationalizing this method.
Additional practical approaches for oversampling SGM can be network, or snowball sampling, and location sampling. The former asks the sampled persons to identify others who are of a certain demographic, while the latter samples persons in specific community locations where these individuals usually congregate. A more detailed discussion on various techniques and their advantages and limitations is provided in Kalton [34] and Meyer and Wilson [37] .
Finally, investigators may elect to oversample at block level. Blocks are small geographic areas that are known to be "rich" in the demographics of interest.
For example, previous national surveys or polls, such as the recent Gallup poll [30] , can be used to identify areas of relatively dense SGM populations, which can be deliberately oversampled. However, this technique may unintentionally efforts. Though we recognize that there is an economic cost to implementing oversampling strategies as well as potential validity concerns resulting from nonprobability sampling techniques, the potential for gaining a greater understanding of these groups might make such efforts worthwhile. Moreover, data availability and sample size are especially critical for promoting SGM-focused research and extramural funding proposals that address SGM health disparities, since the lack of data on SGM and their sub-groups introduces competitive disadvantages and constraints to advance SGM-focused research.
Participant Response
In an effort to capture data on sexual and gender identity, investigators may take for granted participants' understanding of terms like "
LGBT," "heterosexual," opportunity to decline to respond ("refused" is a viable selection, 2.69%; n = 1619), several individuals responded with variations of refusal ("does not want to explain," "do not want to answer," etc.). Also mixed in with these responses are items that were offered previously but were not selected, such as "heterosexual," gender identifiers such as "man" or "female," and responses that were irrelevant, such as "alien" and "flying unicorn."
The Williams Institute [28] suggests using terms such as "gay and lesbian"
and "bisexual," without the use of definitions except when respondents do not understand the question. Additionally, they advocated against the use of "other" categories, as these responses are typically discarded from most analyses. Further, recoding these responses is typically time-intensive. To address this, we advocate for greater inclusivity of additional response options for SGM items (e.g., pansexual) in an effort to provide ample opportunity initially to accurately self-identify. Finally, regarding "not sure" responses, the context about participants' uncertainty is typically unclear, particularly within sexual and gender identity research. Participants may be unsure due to their own indecision regarding identity [38] with specific health disparities. As such, while we recognize that these labels often pose limits, they also provide opportunities to learn more about these specific groups and reduce health disparities.
As researchers continue to investigate the health disparities and health behaviors of SGM, our approach to conceptualizing constructs, asking meaningful questions, identifying target individuals, and collecting and analyzing data must shift accordingly. As has been mentioned, adopting language that can be used across survey samples would help to ensure that we are measuring the same SGM constructs [39] (as this also likely contributes to some of the ongoing debates about SGM representation in the United States). On a larger scale, building an evolving set of best practices that are implemented nationally for conducting research that includes SGM populations in a culturally competent manner, including research question and instrument development, implementation and collection of data as well as analyses, interpretation, and reporting will yield information that more accurately capture health disparities, like tobacco use, to ensure that meaningful tailored interventions can follow.
